INTRODUCTION
Bechtel SAIC Company, LLC (BSC) has implemented an Integrated Safety Management System (reference) to ensure that the work it performs for the Yucca Mountain Site Characterization Project (YMP) under contract to the U. S. Department of Energy (DOE) is conducted in an environmentally responsible manner, safely, and without harm to human health. This is accomplished by defining the scope of work, analyzing the work hazards, implementing hazard controls, and performing the work within those controls. To enhance the ISMS as it relates to environmental issues and concerns, BSC is implementing an Environmental Management System (EMS) based the International EMS standard, ISO 14001. The international standard requires that an organization:
"Identify the environmental aspects of its activities, products or services that it can control and over which it has influence, in order to determine those which have or can have significant impacts on the environment. The organization shall ensure that the aspects related to these significant impacts are considered in setting its environmental objectives."
An environmental aspect is defined as any element of an organization's activities, products or services that can interact with the environment and cause a potential environmental impact, negative or positive. The international EMS standard also requires that an organization determine which environmental aspects may have a significant effect on the environment and that those aspects be considered when establishing environmental objectives and targets.
Purpose
The purpose of this report is to document the environmental aspects and associated environmental impacts of the BSC scope of work, evaluate the significance of those environmental aspects based on established criteria, and establish environmental objectives and targets for specific environmental aspects. This report is intended to be used by environmental staff in the evaluation of BSC work packages during the annual risk-based planning process. This report shall be fully reviewed and revised annually during the annual work planning process to reflect changes in BSC operations, facilities, and scope of work. Planned BSC work will be evaluated to determine if the work is covered by a previously defined activity, product or service (see Table 2 ); if work activities require redefinition or addition of a new activity; and if the significant evaluation for each environment aspect is still valid based on scope of planned work. New workscope initiated during the fiscal year through the Baseline Change Proposal process (i.e., not as part of the annual work plan) also will be reviewed for new environmental aspects and determination of whether the new workscope would change the significance rating of any environmental aspect. If a new environmental aspect is identified in a new work activity, product, or service but the aspect is not determined to be significant (see Section 4), then this report can be changed through an interim change notice (ICN). This report can be changed five times through an ICN before a full revision is required. However, if new workscope causes an environmental aspect to be graded as significant using the evaluation process in Section 4, this report shall be revised though a full review and revision.
Definitions
To ensure common usage, the terms listed below and used in this report have the following definitions.
Environment -Surroundings in which an organization operates, including air, water, land, soil, natural resources, cultural resources, flora, fauna, humans, and their interaction.
Environmental Aspect -Any element or process of BSC activities, products or services that interacts with the environment.
Environmental Impact -Any change in the environment, adverse or beneficial, wholly or partially caused by an organization's activities, products or services.
Environmental Medium -Components of the environment with which environmental aspects may interact such as air, water, soil, natural resources, etc.
SCOPE AND APPLICABILITY
This environmental aspect analysis applies to all work activities, products, and services at Yucca Mountain Site Characterization Project (YMP) sites for which BSC manages the work control process. These sites include the Yucca Mountain site characterization area in Nye County, Nevada; the Summerlin campus occupied by BSC and subcontractors; the Arville warehouse; the Las Vegas, Beatty, and Pahrump Science Centers; North Las Vegas Atlas test facility, and the DC office. Because BSC work is performed at several different locations, a brief description of each facility and the operations performed at each is provided.
Summerlin Campus
The Summerlin Campus is the company headquarters for BSC and is the work location for the majority of BSC employees and subcontractors. The Campus is composed of 14 office buildings in a suburban business park in Las Vegas, Nevada. The buildings contain standard office space (offices, cubicles, conference rooms, etc.). The primary operations include general administrative, management, business and financial, scientific and engineering analyses and modeling, and engineering design functions. The Summerlin Campus contains no science or engineering laboratories. This facility is connected to municipal utility services such as sewer, water, electrical, and telecommunications. BSC pays for the utility services in those buildings except for three multi-tenant buildings (13, 14 A/B, and 15) where the lessor pays for the utilities. The Summerlin office buildings are leased and the owners are responsible for maintaining the buildings and ensuring that they continue to meet all applicable codes and standards.
Yucca Mountain Site Characterization Area
Characterizing and evaluating the suitability of Yucca Mountain as a potential geologic repository for high-level nuclear waste is the primary mission of BSC work for DOE. Yucca Mountain is located in a remote desert environment 90 miles northwest of Las Vegas on the southwest corner of the Nevada Test Site (Area 25) and adjacent public lands and is the site for most scientific and engineering tests being performed by BSC and subcontractors. The primary facilities at Yucca Mountain include the Exploratory Studies Facility (ESF), equipment storage yards, and a Sample Management Facility (SMF). The ESF is composed of surface buildings, shops, and warehouses ( Figure 2) ; and a 5 mile, 24 foot diameter, tunnel that loops through Yucca Mountain (Figure 3 and 4) . The primary operation is surface and subsurface scientific and engineering field tests and experiments to characterize and evaluate the site as a potential geologic repository for high-level nuclear waste. An extensive construction operation is present to build, maintain, and operate the infrastructure necessary to support the field-testing. Because these facilities are located in a remote desert area, BSC and previous DOE contractors constructed the facilities and infrastructure including sewage, power, water, roads, and communication systems. A more complete description of the facilities located near Yucca Mountain is found in the Safety Basis Report, TDR-CRW-SE-000008. 
Atlas Test Facility
The Atlas Test Facility is a laboratory testing facility located in an industrial and warehouse area in the city of North Las Vegas. The facility consists of two buildings (known as the "Atlas" facilities) within the DOE Nevada Nuclear Security Agency operation complex. The buildings are leased and permitted through DOE from Bechtel Nevada, the managing and operating contractor for the facility. The facilities are built and maintained according to state and local codes and regulations. Any modifications to infrastructure or facility conditions are made through the Bechtel Nevada contract.
These buildings are used to conduct tests for studies of the Engineered Barrier and Waste Package systems that may be used at Yucca Mountain ( Figure 5 ). Studies being conducted include tests of soil properties, small-scale thermal-hydrological-chemical test, scaled thermal tests on various drip shield and backfill concepts, and a 40-m long thermal/ventilation experiment. 
YMP Science Centers
The YMP leases office buildings in Las Vegas, Pahrump, and Beatty, Nevada, for use as Science Centers to provide project information to the public. The Science Centers have information displays that describe the project for the public. These facilities are connected to municipal utility services for sewer, water, electrical, and telecommunications. BSC pays for the utility services in these building. The building owners are responsible for maintaining the buildings and ensuring that they continue to meet all applicable codes and standards.
Arville Warehouse Facilities
BSC operates a warehouse (on Arville St.) in Las Vegas for shipping and receiving purchased equipment and supplies as well as to store computer equipment and office furnishings. BSC currently has a short-term lease on a second warehouse (referred to as Wesco) on Sheridan Street near the Arville Warehouse and leased from the same company. Both buildings are located in a commercial warehouse area and are connected to municipal utility services for sewer, water, electrical, and telecommunications. BSC pays for the utility services in both warehouses. The warehouse facilities are leased, and the warehouse owner is responsible for ensuring that the warehouse continues to meet all applicable building codes and standards.
Washington, D.C. Office
In addition to the primary office buildings located in the Summerlin Complex, BSC also occupies office facilities on the East Coast in Washington, D.C. and in McLean, Virginia. However, the L'Enfant Office located at 955 N. L'Enfant Plaza, SW in Washington, D.C. is the only East Coast facility included under the BSC EMS. The McLean, VA facility is a SAIC facility where BSC has approximately 15 computer support employees housed. Because BSC is not a primary tenant or occupant of this building, it is excluded from the BSC EMS. The L'Enfant Office facility contains standard office space that is used for administrative, management, and technical work. All work is performed in a standard office environment. There are no laboratories or warehouse facilities. The building is connected to municipal utility services for sewer, water, electrical, and telecommunications. This facility is leased, and the owner is responsible for ensuring that the building continues to meet all applicable building codes and standards.
ENVIRONMENTAL ASPECTS

Methodology
BSC facilities were categorized by facility type, location setting, and type of work performed ( Table 1 ). Similar types of facilities were expected to have common characteristics and house similar types of work activities that could be grouped together for the purpose of identifying environmental aspects. Location setting is important because it defines the environment with which BSC activities, products, and services interact and therefore the potential environmental impacts that might occur. The facilities in urban settings exist in environments highly modified by human activity and are connected to municipal utility services and infrastructure opposed to remote locations such as Yucca Mountain. The type of primary work performed at each facility was then considered to help define any broad grouping of BSC activities, products, or services that could simplify the identification of environmental aspects.
The BSC organization structure was then used as a guide to identify specific job activities at each facility location that might have unique environmental aspects. Personal interviews were used as needed to gather additional information concerning work activities in specific organizations or locations. The level of detail in defining work activities was based on professional judgement, interviews, and peer review. An attempt was made to balance defining work activities too narrowly or too broadly. Products and services were then defined for each activity. Environmental aspects were then identified using input/output analyses to identify interactions between work activities, products, and services and environmental media. Environmental media considered include air, soil, land, flora, fauna, cultural resources, natural resources, aesthetics, rock, water, groundwater, and rock.
BSC Work Activities, Products, and Service
BSC performs work in 4 types of facilities: standard office buildings, an industrial laboratory, a warehouse, and a remote field-testing site. These facilities are located in two types of environmental settings: urban and a remote desert location (Table 1) . Three types of primary work activities are performed in these facilities: 1) administration, management, and science and engineering analyses, 2) science and engineering testing, and 3) warehouse storage and material handling. Thirteen work activities were defined using these categories as guides. Similarity in facility type, environmental setting, and type of work among several of the BSC facilities suggested that the environmental aspects and impacts should be the same regardless of location or facility. Much of the work performed in the Summerlin campus, the three Science Centers, and the Washington, DC office was captured under the single activity titled "Science, Engineering, and Administration & Management Support" ( Table 2 ). The products produced from this activity consist of data, documents, and information in digital, hardcopy, and verbal format. Additional work activities in these office environments were defined through a review of BSC's organizational structure. Several organizations were identified that could either potentially have unique environmental aspects or have activities and products that disproportionately contributed to a particular environmental aspect. These activities include motorpool operations, office facility operations and maintenance, property and materials management, information technology operations and maintenance, and graphics and reproduction ( Table 2 ).
The Yucca Mountain Site Characterization Area is unique among BSC facilities in that it is located in a remote desert location where providing utilities and other basic infrastructure such as roads and buildings are part of the work activity. Work activities performed at these facilities are different because of the surrounding work environment, even though the products and services are similar in many aspects ( Table 2 ). The primary work activity at Yucca Mountain is conducting science (e.g., geology and hydrology) and engineering tests to characterize the site as a potential geologic repository of high-level nuclear waste. However, to perform those tests requires numerous supporting work activities such as industrial construction; industrial facility operation and maintenance; heavy equipment operation; and regulatory required activities such as environmental sampling and monitoring, land reclamation, and waste (hazardous and nonhazardous) management.
July 2002 (boreholes, trenches, etc.) or in the exploratory tunnel through Yucca Mountain. The data gathered from these investigations provide input into the scientific and engineering analyses and modeling being performed in the Summerlin offices (see Activity # 1). 
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Environmental Aspects
Twenty-two environmental aspects were identified for current BSC work activities (Table 3) . Several environmental aspects were associated with almost all work activities. These included electricity use, paper use, potable water use, and petroleum product use. These aspects represent basic inputs into all work performed by BSC. As expected work activities at the Yucca Mountain Site Characterization Area had more environmental aspects then work performed in office buildings in urban environments.
Potential environmental impacts associated with BSC's environmental aspects are discussed in Appendix A (Table A .1). X X X X X X X X X X X X X X X X X X X X ESF Tunnel Operations, Maintenance, and Construction X X X X X X X X X X X X X X X Area 25 Equipment Operation & Maintenance X X X X X X X X X X X X X X X Environmental Media Sampling & Monitoring X X X X X X Land Reclamation X X X X X X X X X X X Waste Management X X X X
SIGNIFICANCE OF BSC ENVIRONMENTAL ASPECTS
Methodology
Environment aspects of BSC activities, products, and services were evaluated for importance based on five criteria: environmental, safety and health, regulatory compliance, financial, and business. For each criterion, the environmental aspect was rated into one of three categories: high, medium, and low. A significant environmental aspect is defined as any aspect rated in the "High" category.
The environmental criterion considers potential impacts on air, soil, flora, fauna, renewable natural resources such as paper, and non-renewable natural resources such as energy sources (coal, gas, nuclear). Four impact characteristics were considered for environmental impacts: scale, severity, frequency of occurrence, and duration (Appendix B, Table B .1). Scale accounts for the size or extent of an environmental impact while severity is a measure of intensity or longevity of the impact. Frequency of occurrence is how often an impact might be expected to occur, and duration is how long an impact might remain taking into account any reasonable and practicable remediation effort.
The safety and health criterion assesses the impact of environmental aspects on BSC employees, subcontractors, and the general public through injuries or changes in health condition. The criterion considers the severity of a potential injury or change in health condition that might result from or be caused by an environmental aspect (Appendix B, Table B .2).
The regulatory compliance criterion addresses regulatory oversight of environmental aspects as it relates to potential Notices of Violations (NOVs), fines, or other penalties and the extent of regulatory agency scrutiny (Appendix B, Table B. 3).
The financial criterion considers the potential cost of an environmental aspect to the company. It considers two types of cost (Appendix B, Table B .4). The first type is simply the cost to the company for having an environmental aspect as part of its business operation. Examples might include the cost of electricity to operate a facility or the cost of purchasing paper to produce documents. The second type of cost is potential cost for remedial action, repair or replacement of equipment and facilities, or rehabilitation or loss work time for employees.
The business criterion considers the influence of environmental aspects on the ability of BSC to conduct their business operations. It considers how an environmental aspect may impact a particular job function, an entire business unit or operation, and the public image of the company (Appendix B, Table B .5). Impacts on job functions and business units are defined in terms of interruptions to work and how long the interruption lasts. The public image factor considers whether the public is interested in a particular environmental aspect and whether it might be newsworthy, negative or positive.
To determine whether an environmental aspect was significant, the rating or judging process was kept relatively simple. No scoring system (i.e., where points are assigned the high, medium, or low categories) or scoring algorithm (i.e., adding points together for an index score) was used. It was felt that such an approach was unnecessarily complicated and may actually make the decision process more difficult. Each environmental aspect was first rated into the High, Medium, and Low categories using the information in Appendix B, Tables B.1-5 for each factor or characteristic within the five rating criteria based on company data or professional judgement (Appendix C, Tables C.1-5). The ratings for each criterion factor were then combined into an overall rating for that criterion based on professional judgement of which were the most important factors. For example, "Air Emissions" under the Environmental criterion could be rated "Low" for scale, severity, and duration but "High" for probability of occurrence. However, the overall rating for "Air Emissions" for the environmental criterion would likely be "Low" because the scale, severity, and duration factors would be considered more important.
The overall significance rating for each environmental aspect was then determined by evaluating together the significance ratings assigned to each environmental aspect for each of the five rating criterion (right-hand columns of Appendix C, Tables C.1-5). The overall rating for each environmental aspect was determined by judging the relative importance of each of the five criteria. For example, if "Non-potable Water Use" was rated "High" under the business criterion because of the potential to stop work at the site because of no water, this criterion would likely override all other criteria, regardless of their ratings.
Significance Ratings
Three of the 22 BSC environmental aspects were rated as significant (Table 4 , right-hand column). Both Potable and Non-potable water use at Yucca Mountain were rated as significant environmental aspects because for regulatory and business reasons (Tables 4, C .3, and C.5). Because of legal issues regarding water appropriation permits, effective April 9. 2002, YMP no longer can pump water from Wells J-12 and J-13 that supply both potable and non-potable water to operations at Yucca Mountain. YMP has stored 50,000 gallons of potable and 1 million gallons of non-potable water to use while the water issues are resolved in the judicial courts. Water conservation is critical to keeping facilities and science and engineering testing operational.
In fiscal year 2001, BSC made over 15 million copies in the course of performing its workscope. This represents a significant financial operation cost (i.e., over $100,000) that could be reduced. It also represents a significant use of natural resources (producing paper) and also produces a considerable waste stream that must be managed (even if the paper is recycled). 
ENVIRONMENTAL OBJECTIVES AND TARGETS
Four environmental objectives and targets have been established to improve and maintain BSC environmental performance on the Yucca Mountain Site Characterization Project. Objectives and targets were based on the evaluation of environmental aspects (Table 4 ) associated with BSC work activities, products, and services. Environmental management programs or actions plans are required for all BSC environmental objectives to ensure that targets are met. The environmental management programs for each are briefly summarized following each objective and target in the following sections. However, the details are contained in the various plans, procedures, standing orders, policies, or management directives that compose the management program for each objective and target.
Objective # 1: Reduce and Minimize Project Use of Non-potable Water in Area 25
BSC has established an objective to reduce and minimize use of non-potable water at Yucca Mountain for all facilities and work activities that are supported by non-potable water pumped from Wells J-12 and J-13 and stored prior to April 9, 2002.
Background: On April 9, 2002, YMP water appropriation permits from the State of Nevada for Wells J-12 and J-13 expired. The State refused to renew the permits based on the grounds that the original permits were only for support to the characterization of Yucca Mountain as a potential repository of nuclear waste. Because Yucca Mountain was formally recommended to the President and Congress for development of a repository in January 2002, the State contends that site characterization is complete and therefore water is no longer needed for characterization activities. Water appropriation for use in repository construction and operation has not been granted yet. To allow work activities at Yucca Mountain to continue, the project procured an aboveground storage reservoir to hold one million-gallons of non-potable water for use after April 9. This reservoir was filled prior to the expiration of the appropriation permits. Without non-potable water, many work activities would cease. Non-potable water primarily is used for dust control to ensure compliance with the project's air quality operating permit; fire suppression; ESF tunnel science and engineering tests; and for surface-based tests that use tracer injections. The minimization of non-potable water use is intended to keep Area 25 activities going until the water appropriations issue is resolved in the Judicial court system.
Management Program:
A dust control and water conservation plan has been established and implemented through Standing Order SO-2002-01 . This plan establishes specific processes and rules for conducting work that requires non-potable water. All water use is approved through central authority in the Project Field Engineer office in Area 25. Water use is metered, logged, and tracked.
Objective # 2: Reduce and Minimize Project Use of Potable Water in Area 25
BSC has established an objective to reduce and minimize use of potable water at Yucca Mountain for all facilities and work activities that are supported by water pumped and stored from Wells J-12 and J-13 prior to April 9, 2002, and is treated in the public water system.
Background:
The background issues regarding the need to conserve potable water is the same as that previously described under the non-potable water conservation goal. Potable water primarily is used for the Sanitary Sewer System. This system handles water from showers and restrooms. Although this water is of drinking quality, most water for drinking is delivered through purchased bottled water. Potable water is treated and stored in an aboveground storage tank on Exile Hill above the ESF North Portal Pad. This tank was filled prior to the expiration of the water appropriation permit on April 9, 2002. This tank holds 50,000 gallons.
Management Program:
A dust control and water conservation plan has been established and implemented through Standing Order SO-2002-01. The SO states that all drinking water will be provided by bottled water. Although employees are encouraged to minimize potable water use, no additional measures or restrictions have been implemented. To ensure that potable water quality standards are maintained, the frequency with which water samples are collected and analyzed has been increased to approximately once per week. Potable water use is metered, logged, and tracked.
Objective # 3: Reduce and Minimize Use of Paper
Effective August 2001, the BSC President and General Manager established the goal to reduce paper use by BSC. A target of 50 percent reduction was set.
Background: BSC's Environmental Management Policy states that pollution prevention will be integrated into project planning and activities to reduce waste generated, to conserve natural resources and energy, and to minimize environmental impacts. Management Program: To achieve this goal and target, several methods are being used:
• reducing the number of copies made, • using double-sided copying,
• printing only what you need, • using the BSC Reproduction Department for larger copying jobs,
• reducing the number of meeting handouts, • sending electronic copies instead of hard copies, and • reducing correspondence "cc's and bcc's" to only those with a need to know. The YMP must comply with the requirements of numerous state and federal environmental laws, Departmental Orders, and stipulations in various State and Federal environmental permits and right-of-way reservations. The objective is to ensure no violations of any of these requirements. The specific targets for compliance are specified in permits, right-of-way reservations, laws, and regulations. Those targets are not repeated here but may be found in YMP records and readily available copies of state and federal laws and regulations. 
